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Abstract 

In his recent paper [I], Bedingham discussed a hybrid between a theory of 
spontaneous wave function collapse and Bohmian mechanics. I offer a simpler 
way of conveying the substance of Bedingham's paper. 
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Whereas Bedingham [1] outlined a theory based on a continuous collapse process 
due to Diosi [21 [3], I will describe the corresponding theory using discrete collapses, as 
in the original GRW theory (H |5]. This theory, which I will call "GRWp," combines 
elements from GRW theory and Bohmian mechanics (see, e.g., [6]) and is, like those, a 
variant of non-relativistic quantum mechanics for N particles. As I will argue, GRWp is 
empirically equivalent to GRWf and GRWm, the GRW theories with the flash ontology 
and the matter density ontology (see, e.g., [7]). I am not saying, though, that GRWp 
should be taken seriously, or that it has advantages over either Bohmian mechanics or 
GRWf /GRWm. 

GRWp employs a particle ontology, like Bohmian mechanics. That is, each particle 
has a precise position Qj(t) G M 3 at each time t. Also as in Bohmian mechanics, the 
initial configuration is assumed to be random with distribution density \4>o\ 2 , an d each 
particle moves according to Bohm's equation of motion, 

dQi(t) H V^i, x 

- —hn——{Q 1 (t),...,Q N {t)). (1) 



dt rrii ip 



However, the wave function ip t : IR 3JV — > C evolves not according to the Schrodinger 
equation but according to a stochastic law similar to that of GRW. Namely, the evolution 
takes place as in GRW theory except that the collapse centers are not chosen randomly 
but are taken to be the actual particle positions — up to a random perturbation of order 
of GRWs collapse width a. 
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In more detail, the Schrodinger evolution 



is interrupted by discontinuous collapses that occur at random times Ti,T 2 , . . . with 
the same distribution as in the GRW theory (viz., a collapse for particle i occurs with 
constant rate A). Let us consider a collapse at time T affecting particle i; as in GRW 
theory, the wave function changes abruptly from ip T _(q 1 , . . . , q N ) to 

ifo+(Qi, ■ ■ ■ , Qn) = ^y/9(Qi ~ x ) fcr-(Qi, ---,Qn) ( 3 ) 
with C the normalizing constant and 

a 3-dimensional Gaussian function. While in GRW theory the center X of the collapse 
is chosen randomly with distribution density 

p(x) = J d 3 q 1 ---d 3 q N \i) T -(q 1 ,---,q N )\ 2 g(q i -x) = C 2 , (5) 

in GRWp X is more or less the Bohmian position of particle i. More precisely, 

X = Q t (T) + Z, (6) 

where Z is a random 3- vector whose distribution is given by g(q). At each collapse, 
a new value for Z is chosen independently of the past. The particle positions are left 
unchanged when the wave function collapses; from time T onwards, the particles move 
according to the equation of motion (pQ) with ip the collapsed wave function. (As a 
consequence, the second derivative d 2 Q(t)/dt 2 will typically be discontinuous at the 
time of collapse, but this is not a problem.) Then, as in GRW theory, the cycle of 
Schrodinger evolution and collapse repeats. 

This completes the definition of GRWp. Now I will point out a few properties of this 
theory. 

First, there are two sources of randomness: the initial configuration 

Q(0) = (Q 1 (0),...,Qj r (0)) (7) 

and the random perturbation Z at each collapse. Let T be the time of the first collapse 
and i the number of the particle affected; the distribution of Q(T) is |^t-| 2 , for the same 
reasons as in Bohmian mechanics: Bohm's law of motion (CQ) transports the distribution 
in the same way as the Schrodinger equation. Now note that, as a consequence, the 
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distribution density of X is given by (jSJ), and the conditional distribution of Q(T), 
given X, is I'f/'T+I 2 : 



p(Q(T) = q\X = x,T = t) 



p(Q(t) = q,X = x) 

p(X = x) 
p{Q(t) = q) p{Qi(t) + Z = x\Q(t) = q) 
p(X = x) 



(9) 



\jj t .(g)\ 2 g(x - q { ) 2 
™ = m+{q)\ ■ 



(10) 



Repeating this reasoning for the subsequent collapses, we obtain three conclusions: 
First, at every time t > is the conditional distribution of Q(t), given the times and 
centers of all collapses up to time t (or, equivalently, given ip t ), equal to \ipt\ 2 - Second, 
the joint distribution of all collapse centers and collapse times is the same as in the 
GRW process; thus, the entire process ip t of GRWp has the same distribution as in the 
GRW theory (which justifies the name GRWp). Third and finally, GRWp is empirically 
equivalent to GRWf and GRWm (which are known to be empirically equivalent to each 
other [7]): Indeed, the flashes of GRWf are always close (viz., up to an error Z of order 
a) to the position of some particle; that is, the world line number % of GRWp more or 
less interpolates between the flashes with label i of GRWf. 

A theory similar to GRWp was also considered in [[7], but with the choice X = Qi(t) 
instead of X = Q^t) + Z. Ironically, in the absence of the random perturbation 
Z, the theory is less transparent and harder to investigate; in particular, the relation 
p(Q(t)) = \ipt\ 2 no longer holds — in fact, it hardly even makes sense. 
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